Introduction
The vegetation history and influence of human impact is usually reconstructed by pollen, plant macroremains and anthracological analysis, each method having its own advantages and/or disadvantages. The research of macrofossils for documenting the impact of human settlement is usually limited to finds of charred macrofossils and thus the results are influenced by various factors or processes (taphonomy; Jacomet, Kreuz 1999) . Uncharred plant macrofossils, on the other hand, due to the low possibilities of their preservation, are limited to rarely preserved wet sediments near to the archaeological site. In agricultural prehistory, the presence of uncharred plant macrofossils is usually restricted to human wells (e.g. Opravil 1983; 1984; Sedláček 2008) . Thus every new wet locality, capable of chronologically recording the presence of uncharred macrofossils reflecting human impact, becomes very important.
Given the current state of archaeobotanical knowledge, we decided to focus our attention on a wetland locality situated in a former oxbow lake near the village Náklo. The name "Náklo" (or "Nákolí") is derived from the Czech word describing "houses on piles", as the terrain was waterlogged and muddy. In literature from the end of 19 th century the locality was recorded as lying in a muddy area (Wankel 1889) . The archaeological site is important not only for the presence of its pile constructions, but also by the find of bronze vessels from the Halstatt Period (Figure 1) .
In this study, we focused on: 1) reconstruction of the vegetation in the close vicinity of the Náklo locality, based on plant macrofossils from the local wet sediments; 2) comparison of the record of wooden vegetation using xylotomy and analysis of macrofossils, and 3) comparison of our records, with regional archaeobotanical records.
sediments (Czudek 1972) . Fluvisols and chernozem were mapped as the most common soils near Náklo village (AOPK 2005) . The lowland area falls into the Thermophyticum phytogeographical region with a slightly dry and continental, central European climate. The mean annual precipitation is 550-600 mm, and mean annual temperature 8.5-9°C (meteorological site: Olomouc; Quitt 1971) .
At present, the lowland region is predominantly agriculturally managed with forests covering only a small percentage of the landscape. The current riverine forests belong to the Ulmenion alliance (Chytrý 2013) , and the occurrence of Salix and Alnus is associated with river banks and wetlands. Oak-hornbeam forests (Carpinion) are typical of the drier part of the lowland, which hydrologically does not belong to the Morava river catchment. As potential natural vegetation, hardwood forests of lowland rivers (Ulmenion) and oak-hornbeam forests (un. Carpinion) have been recreated in the area (Neuhäuselová, 2001) .
Litovelské Pomoraví is influenced by long-term agricultural management (Čižmářová et al. 1996) . A lot of findings, including chronologically almost the whole of prehistory, the Middle Ages, and the Modern Period, have Figure 1 . Unique find of a deposit of bronze vessels coming from the sediments, which could be dated to the Hallstatt Period, found at the beginning of the 20 th century.
Figure 2. Location of the studied area. The circle marks the location of the trench where the sediement was retrieved. Source: https://geoportal.gov.cz.
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Plant macrofossils were used for AMS radiocarbon dating in the Poznań Radiocarbon Laboratory. For the radiocarbon dating of wood fragments, samples were sent to the CRLRadiocarbon Laboratory of the Nuclear Physics Institute, CAS. The 14 C data were calibrated to calendar ages using the OxCal 4.2 online application (Ramsey 2009 ) based on the IntCal 13 (Reimer et al. 2013 ) calibration curve.
Results

Sediment description
The length of the core was 285 cm. The regular changing of sandy layers with organic-rich sandy sediments is obvious. The base layer was built up of a gravel flood layer. Gravel layers were followed by silt layers containing high or low amounts of an organic part, creating a laminated design. The upper 157 cm were built up of recent sediments used for building modern paving made up of stones and bricks. For a detailed description see Table 1 .
Sediment dating
The studied sediment covered the period from the Late Bronze Age to High Middle Age (285-157 cm). The upper part was contaminated by a recent mixture of various origins that had been used for building the modern brick paving. At the bottom layer, sherds of Late Bronze Age were found and the age was also proved by dating (2623±99 cal BP, depth 279-282 cm). Shards dated to High Middle Age were present right under the brick paving. Radiocarbon dates are presented in Table 2 . 
Analysis of macrofossils
According to the character of the sediment analysed the profile could be divided into five macrofossil zones (N1-N5; Figures 3 and 4). Late Bronze Age, zone N1 (285-251 cm) is built up of two types of sediment. The gravel terrace at the bottom of the profile is characterised by high frequencies of Sambucus nigra, S. ebulus, Alnus glutinosa, Chenopodium sp., typha sp., Urtica dioica, Humulus lupulus, Polygonum aviculare agg., Persicaria maculosa, P. hydropiper, and Rubus sp. seeds. Only a few wetland or alder carr species (Carex sp., Scirpus sylvaticus, and Myosoton aquaticum) were sporadically documented in this layer. The following brown clay layer, with a higher presence of organic material, is distinguished by higher frequencies of wetland (Schoenoplectus lacustris, typha sp., Ranunculus scelaratus, cf. Mentha, Carex sp., Scirpus sylvaticus, Filipendula ulmaria, and Solanum dulcamara) and aquatic species (Potamogeton cf. perfoliatus, and Batrachium sp.). The clay layer also contained many seeds of plants characteristic of meadows, fields, and ruderal habitats (e.g. Hypericum perforatum, Prunella vulgaris, Campanula sp., Ajuga reptans, Verbena oficinalis, Carduus sp., Papaver somniferum, Crepis cf. biennis, Crepis cf. tectorum, Polygonum aviculare agg., Fallopia convolvulus, and Chenopodium sp.). In contrast to the gravel sediments, this layer also documented the abundant presence of species characteristic of alder carr and alluvial habitats (Alnus glutinosa, Sambucus nigra, S. ebulus, Rubus ideaus and Rubus sp., Urtica dioica, Myosoton aquaticum and Humulus lupulus). A high number of twigs, branches and tree trunks were recorded at the depth 257-251 cm (Abies alba, Carpinus betulus, Betula sp., Prunus cf. spinosa and tilia sp.).
Zone N2 (251-212 cm, Halstatt/Roman period) is built up of laminated sandy sediments. The content of macrofossils is relatively poor. However, Alnus glutinosa, Sambucus nigra, typha sp., Filipendula ulmaria, Carex sp., Lycopus europaeus and Scirpus sylvaticus seeds are still frequent. Some macroremains of trees (Acer campestre, Cornus sanguinea, Betula sp., and Salix sp.) were also recorded here.
Zone N3 (212-185 cm, Roman period) is distinguished from the previous layer by the higher presence of clay sediments and higher quantity of plant macroremains. There are scarce occurrences of cereals -triticum spelta (spikelet fork), weeds and ruderals (Bupleurum rotundifolium, Chenopodium sp., and thlaspi arvense). The presence of water bodies (periodical or permanent) are documented by the stable presence of sedgeflies larvae protective cases. Zone N3 also documented some peaks of charcoal 
Analysis of wood
Xylotomy samples from the Náklo profile recorded the presence of alluvial vegetation, which is connected with river oxbow development in the Bronze Age and Roman Period ( Figure 5) . A high number of twigs, branches and tree trunks were determined from the layer 257-251 cm (zone N1). This layer was characterised by a dominance of Populus/Salix (63%), high abundance of Alnus (21%), and Ulmus (10%). The presence of Pomoideae, Prunus cf. padus and Acer was only sporadic (2%).
The layer N2 (Late Bronze Age/Hallstat) was characterised by the presence of Populus, Ulmus and Pomoideae trunks, and layer N3 (Roman Period) contained an analogous composition of tree trunks (Populus, Salix and Ulmus).
Discussion
Historical context
Floodplain or alluvial sites were readily suitable for human activities. According to Quitta (1969) floodplains were more open and thus easier to walk over than the oak hornbeam forests. However, similarly-studied localities with prehistoric settlements are very scarce in central Europe.
In the CZAD -Archaeobotanical database of the Czech Republic (Pokorna et al, 2011) , there are several records of archaeological sites in the Litovelske Pomoravi region where archaeobotanical research has been undertaken. There is the Neolithic settlement in Mohelnice (Opravil 1979a; 1979b) , the Eneolithic site Moravičany (Kühn 1981) , La Tène site Řepčín (Kalábek, Kočár 2006) , and analogous wetland sites with preserved macrofossils -Early Medieval Mikulčice (Opravil 1972; 1983; 2000 ; Latková, Hajnalová 2014) -or sediments from the well in Dražkovice dated to the Roman Period (Sedláček et al. 2008 ). An important wet locality is the pre-Roman Age hill-fort Vladař (Pokorný et al. 2006) .
In the context of central Europe, there are very important lake dwellings in the circumalpine region. The history of their excavation is more than 150 years old and a lot archaeobotanical work has been done so far, especially in Germany and Switzerland (e.g. Brombacher 1997; Hosch, Jacomet 2001; Liese-Kleiber 1997; Menotti 2004) . Several studies of alluvial sediments also come from other countries, such as Slovenia (e.g. Tolar 2010) or Bulgaria (Popova 2013).
Plant macrofossils records
The study profile is distinguished by alternate layers of clay, and sand or gravel, sediment. The abundance of plant macrofossils was much higher in the clay layers, connected with the quieter sedimentation in the oxbow lake. The gravel or sand sedimentation probably documented more rapid flood sedimentation. Our profile documented four periods with quiet sedimentation and four with sandy or gravel sedimentation during the period from Late Bronze Age to High Medieval. The macrofossil analysis recorded the presence of alder carr species in all the zones except the last one (N5). The transport of seeds during a quiet sedimentation period was probably reduced and the species composition recorded that of vegetation near an oxbow lake (Brown 1997) .
Weeds and ruderals, considered as evidence of human presence, were most abundant in the Late Bronze Age zone N1 (3250-2750 cal BP). Clay layers also documented many species characteristic of meadow, ruderal or segetal (grainfield) vegetation. The presence of these species should relate to the archaeological site, which was near the wetland. Similar records of nearby human settlement have been documented in alluvial sediments in Mohelnice dated to the Neolithic, the Eneolithic locality Moravičany, or the La Tène site Řepčín where anthropogenic indicators were present in considerable amounts (Opravil 1979a; 1979b; Kühn 1981; Kalábek, Kočár 2006) . The long-term systematic research of the River Morava cut-off at the Early Medieval site in Mikulčice has also documented assemblages of crops and other cultivated plants, as well as wild plant communities (Opravil 1972; 1983; 2000; Latková, Hajnalová 2014) .
The rarity of crops and abundance of local species probably indicates non-intensive cultivation supplemented by foraging (Moffet et al. 1989) . From the presence of weedy species, we can infer a pastoral economy in the vicinity of the site (Murphy 1997) .
Seeds of Sambucus sp. and Rubus sp. were abundant throughout the whole profile. This can be explained by the occurrence of these species in the alder carr, but also taken as proof of human settlement or activities in the area. In the literature, Sambucus and Rubus is usually presented as species proving forest clearance (e.g. Tóth et al. 2009 ); however, these plants are also documented as being widely used (collected) since the Mesolithic (Divišová, Šída 2015) . Moreover, the seeds of both species have hard and lignified outer layers, which helps their preservation in the sediment. Similarly, we could assume a high presence of Urtica dioica seeds, which, on the one hand, is a typical representative of alder carr species. On the other hand, a recent study from Denmark has suggested nettles as an important Bronze Age plant exploited for textile production in their natural habitat (Bergfjord et al. 2012) . Chenopodium album agg. (or Chenopodium sp.) is a widely-distributed ruderal species very often reported from archaeobotanical samples, usually followed by Polygonum species (P. lapathifolium, P. persicaria, P. hydropiper). Considering their frequent occurrence in cultural contexts it is possible that some parts of these plants (leaves, roots, seeds) were used as some form of food complement (e.g. Popova 2013); however, proving edibility is difficult so their dietary importance is usually neglected (Colledge, Conolly 2014) .
Zones N2 and N3 cover the Iron Age (2750 to 1600 cal BP). During this time, the erosion of fine material from the unprotected surface and the accumulation of colluvial and fluvial sediments took place (Mackel 2003) . The Alnus decline is obvious in zone N2, which could be connected either with human activity or with the natural cycle of alder carr (Pokorný et al. 2000) . Even though no direct archaeological evidence of human presence was found during the excavation of the sediment, seeds of weeds and crops -Chenopodium sp., Polygonum persicaria, Fallopia convolvulus, Papaver somniferum or triticum spelta point to nearby arable land.
Out of all the 42 species found in the profile, eight of them are considered archaeophytes -species introduced accidentally before the year 1492, most probably with agriculture: Bupleurum rotundifolium; Chenopodium album; Crepis cf. tectorum; Fallopia convonvulus; Papaver somniferum; Sambucus ebulus; thlaspi arvense; and Verbena officinalis (Pyšek et al. 2012) . Chenopodium album, Fallopia convonvulus and thlaspi arvense are found within samples since the Neolithic in central Europe. Seeds of Poppy (Papaver somniferum) have been found only scarcely in prehistoric samples so far, with the oldest finds dated to the Eneolithic and Late Bronze Age. After the onset of the Bronze Age and Iron Age, these seeds became more frequent (Kočár, Dreslerová 2010) .
According to the macrofossil database CZAD (Pokorná et al. 2011) , there are several finds of species whose presence in such old layers are unique, for example, Auethusa cynapium and Verbena officinalis are reported from the Middle Ages only.
The presence of humans is also indicated by the increasing number of charcoal fragments (Ohlson, Tryterud 2000) . The above-mentioned La Tène site Řepčín (Kalábek, Kočár 2006 ) is located about 10 km far away.
In zone N4, which covers the Middle Ages, anthropogenic impact is documented by the high presence of charcoal pieces and anthropogenic indicators typical for trampled places (Scleranthus annuus, Polygonum aviculare agg., and Stellaria media). Human activities in the area are very probable in this period (Opravil 1983) .
Reconstruction of the woodland vegetation
Xylotomy analysis recorded a dominance of floodplain trees (Salix/Populus, Alnus) and the presence of Ulmus and Pomoidea. Such a species spectrum is characteristic of floodplain vegetation (Salicion albae) situated along river banks and wetlands in the vicinity of oxbow lakes (Chytrý et al. 2013 ). This vegetation type was probably relatively scarce and restricted to just a small percentage of habitats in the landscape. This assumption has been confirmed by many xylotomy and anthracological analyses from the Litovelské Pomoraví region (e.g. Opravil 1983; Novák et al. 2017; Kočár, Kočárová In press) .
The woodland vegetation of the Litovelské Pomoraví region has been characterized as a stable continuity of species-rich deciduous forest with a dominance of Quercus, a very common presence of Fraxinus and Ulmus, and a less-common presence of Corylus, Acer and Pomoideae during its whole agricultural prehistory (Novák et al. 2017) . The presence of Carpinus is commonly recorded since the Bronze Age. The occurrence of Fagus and Abies has also been recorded since the Bronze Age, but their abundance was low throughout our study period. Alnus and Populus/ Salix charcoal was commonly recorded throughout the agricultural prehistory, but their abundance was commonly lower. The higher percentage abundance of Alnus and Populus/Salix charcoal pieces has been documented from archaeological sites within the vicinity of rivers or wetlands (Novák et al. 2017 ). An analogous species spectrum with dominance of Quercus, Fraxinus, Ulmus and tilia woodland from localities in the vicinity of the Morava River has also been recorded during the Early and High Middle Ages (Opravil, 1983) .
A comparison of anthracological results with our xylotomy records suggests that our record from the Náklo profile is closely local. We suggest that the presence of the willow-poplar-alder vegetation was restricted to the vicinity of oxbow wetlands, river banks and riverbeds.
If we compare the results of xylotomy and plant macroremains analysis, we can see the dominance of Alnus. This result could be affected by the large production and good preservation of Alnus seeds. The macrofossil analysis also documented the presence of Sambucus, Carpinus, tilia, Ulmus, Quercus, Acer, Betula, Cornus sanguinea, Salix, Prunus, Corylus, Abies, Picea and Juniperus. Most of these trees usually grow outside wetland areas and their seeds were probably transported to the oxbow lake sediment from the surrounding landscape vegetation. The oxbow lake was connected with the Cholinka stream and the presence of the trees recorded was probably commonly spread throughout its catchment. The gravel layers in the study profile draw attention to the occurrence of floods probably connected with the Morava River. We cannot exclude the possibility that some of the seeds originated from the wider area of the Morava River catchment (Petřík et al., 2015) .
The Middle and Upper Holocene pollen records from the central Moravia region (Novák et al. 2017) have been characterized by an abundant presence of Pinus, Picea, tilia, Alnus, common spread of Betula, Corylus, Abies, Salix, and only some scarce records of Quercus, Fraxinus, Ulmus, Acer, Fagus, Carpinus and shrubs. Many studies have documented how pollen assemblages can be influenced by pollen productivity, pollen dispersal, pollen taphonomy and the spatial structure of source plants around the pollen site (e.g. Nielsen, Odgaard 2005; Sugita 2007 ); the pollen spectra from any natural archive contains both a local and regional component. Appropriate pollen localities in the central Moravia region have been described as very small wetlands (Novák et al. 2017) . These small pollen sites are surrounded by a closed canopy and the signal from local vegetation in their vicinity would therefore prevail (e.g. Sugita 2007) . Although the pollen and our xylotomy analyses were performed from analogous types of habitats (usually former oxbow lakes), we can see many differences in woodland composition. Many of these differences are probably connected with the distinct history of the local vegetation. However, the high pollen signal of Pinus and Picea is probably caused by the high pollen production and easy pollen dispersal (e.g. Pohl 1937; Andersen 1974).
Conclusion
The profile is situated at the edge of the village of Náklo and was recovered close to its development area as exemplified by the fragments of pottery found in the profile dated to the Bronze Age -Hallstatt Period and High Middle Ages. The area of Náklo was influenced by the Morava River, whose influence remained in the form of a cut-off meander which was called "the horseshoe". In our study, we have proved the impact of humans in the Late Bronze Age, Hallstatt Period and Roman Empire, and in the High Middle Ages, which correspond with the archaeological findings. The studied profile not only reflects human settlement, but the natural environment itself directly in the alluvial floodplain.
